Quinacrine-mediated autophagy and apoptosis in colon cancer cells is through a p53- and p21-dependent mechanism.
We previously showed that quinacrine (QC), a small molecule antimalarial agent, also presented anticancer activity in breast cancer cells through activation of p53, p21, and inhibition of topoisomerase activity. Here we have systematically studied the detailed cell death mechanism of this drug using three colon cancer cell lines (HCT-116 parental, isogenic HCT-116 p53-/-, and HCT-116 p21-/- sublines). QC caused a dose-dependent reduction in cell viability in all three cell lines. However, the parental cells were more susceptible to QC-mediated cell death, suggesting that p53- and p21-dependent processes were involved. QC-mediated cell death was measured with the following endpoints: the Bax/Bcl-xL ratio, cleaved PARP, apoptotic nuclei visualized by DAPI staining, and COMET formation. In addition, markers of autophagy were measured. Acridine orange staining revealed increased accumulation of autophagic vacuoles (AVs) after QC treatment in a dose-dependent manner in parental cells, and decreased staining in isogenic HCT-116 p53-/- and HCT-116 p21-/- cells. Immunofluorescence of LC3B was significantly lowered in QC-treated cells lacking p53 or p21, compared to the parental cells. Interestingly, the expression of the autophagy marker LC3B-II after exposure to QC was decreased in either p53 or p21 null cells compared to parental cells. After deletion of p21 in HCT-116 p53-/- cells, no change in LC3B-II expression was noted following QC treatment. Collectively, the results suggest that QC-mediated autophagy and apoptosis dependent on p53 and p21.